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ABS TRAC 


A great deal of controversy has arisen with regard to 
Miimpuacetlcelet Mang mall Cost pricing as a pulblac sseenos 
policy to achieve efficient resource allocation. It is 
important to present the different aspects of this very 
complex problem together to establish a more clarified 
aggregate picture. 

Marginal cost pricing is faced with three main sources 
of problems: 

1. That of measurement, due to both theoretical and 
Beactical difficulties in establishing cost, 

2. That of determination of social welfare, a very 
Gemplex task involving not only economic factors but also 
those of politics, psychology, sociology and hence not 
easily justified in a clear-cut manner, 

3. That of income redistribution, which generally 
occurs with the achievement of the optimal social welfare in 


jme> (TlLtimate form. 
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Le ENERO EG ELON 


In public economics, the question of how government 
activities should be managed so as to achieve the efficient 
use of the limited resources available is one of major 
interest. 

Many economists, especially welfare economists, have 
examined this problem, trying to find an answer to the 
question: "What pricing policy should public enterprises 
adopt?" 

Successes as well as frustrations of various degrees 
have been experienced. It is recognized that the problem is 
directly associated Ts the social welfare area, the objec- 
tive being to maximize social welfare. Thus it is a very 
complex problem, since social welfare determination is 
Mmicamately an ethical judgement in the context of an intinite 
number of possible conbinations among various factors such as 
politics, sociology, psychology and economics. 

A.completely satisfactory answer in this context is not 
possible and much debate has arisen which tends to confuse 
the issue. Furthermore, exactly because of its complexity 
that the available literature consists of articles, each 
dealing with some of its special aspects only. Hence it is 
hard to form a consistent aggregate picture of the situation. 

This thesis is an attempt to establish this aggregate 


picture and along the way to pin down the limits and 





difficulties associated with the problem of resource allo- 
cation faced by public enterprises. 

Section II develops the social welfare concept to 
establish the context in which social welfare is used by 
economists in their analyses of the public sector behavior. 

Section I1Il shows thesiamplication of soecial weltare ton 
the desired behavior for the economy and the context in 
which this behavior is possible. 

Section IV summarizes the different approaches to the 
analysis of the public enterprise's behavior. 

Section V discusses the implications of the marginal 
cost pricing behavior, the related difficulties and an 


assessment of this pricing policy as compared with others. 





II. WELFARE ECONOMICS 


Scarcity of resources requires an efficient allocation 
in their use. 

What do we mean by making the best use of the resources? 

Presumably, resources are being used to satisfy our need, 
to serve our well-being. Conceptually then, on the national 
level, efficient allocation of resources would be related to 
the achievement of maximum social welfare subject to their 
eearcity. 

One has to face, immediately, with the problem of what 
constitutes social welfare and how different states of 
welfare can be oe, 

On this question, Mrs. Ruggles (Ref. 1) gave us a 
rather useful review on the development of welfare economics 
i[eeom the so called “old” to ‘new’ welfare views. 

Basically, it is recognized that social welfare is some 
aialdgam of the welfaxes of the constituent members of the 
Bepulation, who in ene words of Mishan (Ref. 2) are assumed 
feomoe. rational! sand“ inesponsibie" beings: 

Rational in two senses: 

-That the choices made by each individual in any 
Situation are consistent with his other choices. (Thus an 
individual "welfare" is reflected through his choice when he 


has the freedom to do so). 





~That the well-being of the individual depends only 
on his own real income and not at all on those of the others. 

Responsible in that each individual is taken to be the 
best judge of his own wants. 

Clearly, both senses of “rational" are simplifications 
which may or may not be true, while individual responsibility 
is an ethical judgement (unless the individual always knows 
with certainty what is best for him). 

Note also that in specifying his choice, the individual 
needs only rank his preferences, thus individual welfare 
Mee Utility) 1s ordinal in nature. 

How are individual welfares taken into account in the 
realm of social welfare? 

Earlier welfare economists, while recognizing the 
problem of making interpersonal comparisons of utilities, 
argued that it is necessary to do so if economic analysis 1s 
to be significant. Bentham went as far as to propose the 
sum total of happiness as a measure of social welfare which 
involved treating everybody equally and also that utilities 
are in fact a utilities have to be cardinal in 
nature). Wicksell argued that a rich man carries his con- 
Peimpotlon so far that the marginal utility of tive? last tmit 
consumed is little or nothing to him while the poor man 
must discontinue his consumption on practically every 
commodity at a point where they still represent for him a 
very high marginal utility. Thus an exchange of income 


between the rich man and the poor man might lead to a much 





greater total sum of utility among them. This statement 
clearly implies an interpersonal comparison of utilities 

had been made. Samuelson's social welfare function is a 
mathematical statement of the same thing, which would 
describe a social indifference map over the individual wel- 
fares, an analogy to an individual indifference map over the 
commodities consumed. Social welfare ranking, in this 
ultimate meaning, is so specific as to contain a high degree 
of arbitrariness in the sense that there is no definite and 
unique way of expressing the social welfare function in the 
Sentext of the total economy and the individuals in it. 

It was Arrow (Ref. 3) who tackled the proposition that: 
“If we exclude universal social rankings based upon inter- 
personal Peeps terse es uUtidmty and rankings of the dietator- 
1al variety, is it possible to construct a universal social 
ranking rule that is consistent with the fundamental ethical 
postulate while taking into account of individual social 
rankings?" 

To this proposition Arrow has provided a very interesting 
proof in his famous Dagocen Of TPes si Dalit . 

Essentially, he set out by characterising that the 
universal social ranking rule possesses the three fundamental 
properties of ordering - namely completeness, reflexivity 
and transitivity -, that there be no imposed or dictated 
preference, that individual preference should be taken into 
account but no interpersonal comparison is allowed. Can 


such a rule exist? From these assumed properties Arrow 





demonstrated that the resulting soCmal@ ranking VWoulderc. cen 
the preference of a. gxoup, called the decisive groupeethna: 
any decisive group will contain an even smaller one which is 
decisive. The argument thus lead to a single individual 
whose preference will be reflected by the postulated social 
ranking rule, which then implies dictatorship, which is a 
@entradiction. 

Hence Arrow's Theorem of Possibility asserts that if 
rules based upon interpersonal comparisons of utility are 
excluded, as are dictatorship rules, then there is no well- 
behaved universal social welfare ranking rule (i.e. 
satisfying the assumed properties). 

Implicit in the condition that no interpersonal compari- 
sons be allowed is the fact that individual intensity of 
preference will not count. Hilbreth objected to this less- 
appealing aspect of the rule, but in the context of the 
general nature specified by Arrow for the social ranking 
rule, this is inevitable. 

it is thws recognized that one can only hope “to reduce 
the ambiguity in the sereeiail welfare ranking rule by using 
Peeseewhich are weakemeand less specific. Ome such type is 
the well-known Pareto ranking rule, also referred to as 
a partial ranking as contrasted with the complete ranking 
discussed in connection with the Arrow possibility theorem. 

Essentially the Pareto ranking rule states that in 
going from state Z* to ie the social welfare 15 anereased 


tm somes andividuals are!made better-off ana none woree-omn 
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Diagrammatically, the Pareto ranking rule can be 
presented as in Figure 1, where OAB represents the set of 
possible states of welfare distribution for a two-individual 
society (this assumption is made only for ease of graphical 
presentation). Any state on the curve AB is considered 
Pareto optimwm since there is no way of increasing ue 
without decreasing U- and vice versa. No two Pareto 
optimum states are comparable in the Pareto sense (unless 
one is prepared to make interpersonal comparisons of 
utility, i.e. making the ethical judgement in the sense of 
Samuelson's social welfare function). Any state inside the 
shaded area PRS is considered as an improvement of P. Now 
Semcider C and P; nothing can be said about them in the 
Paretian sense except that P, being a Paretian non~optimun, 
can be improved upon. They are non-comparable except in the 
ultimate sense of the social welfare function type of 
judgement in which case anything can happen - C may be 
better or worse than P. 

fhiis Pareto ranking Tule, although greatly creducimommnce 
amount of ambiguity Ac coeHeted with ethical judgement, suffers 
Mmimetiat it is infrequent that real situations occur in the 
way that this rule can be used, 1.e. some are better-off and 
none worse-off. More likely there would be some gainers 
and some losers. Attempts have been made to fand other 
criteria for social ranking that would allow judgement to be 
made on these situations. The one such well-known criterion 


1s the Hicks-Kaldor compensation principle. 


> oe 
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figure ail 
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According to this” principle a change should be mace. 
the amount of “income” that the gainers are willing to pay 
for the change to be carried out exceeds the amount that the 
losers would be willing to receive to accept the change. In 
other words, if the change could be made so that someone is 
better-off and none worse-off. In this sense, the new 
position is a potential improvement. Thus Hicks-Kaldor 
avoided the necessity of making interpersonal comparisons of 
utility by contemplating a transfer of income and comparing 
the resulting welfare distribution, 

Kaldor (Ref. 4) maintained that the transfer need not be 
made since if this is the case, we are brought back to the 
Situation where the Pareto rule could be applied readily. 
The compensation principle would then be superfluous. 

It may be objected that suppose the change results in 
one rich person becoming very rich and many poor people 
becoming very poor, however if a transfer of income is 
possible then everyone could be made either better off or 
not worse-off, the compensation principle would approve the 
Change even though ane transfer is not made - a decision 
which does not appear reasonable. This Gbjection can be 
justifiable only if interpersonal comparisons of utility 
are made, namely those between the rich and the poor. But 
fies is exactly thetype of ection that the compensation 
principle or the Pareto ranking rule do not want to include, 
and in the laght of this ultimate judgement, described by a 


social welfare function, even a Pareto move does not guarantee 





a more favorable solution than a non-Pareto move. Figure 2 
shows that, with the assumed community indifference map, the 
Paretian move PB does not attain as high a welfare state as 
does the non-Paretian move PA. 

The real trouble with the compensation principle was 
pointed out by Scitovsky (Ref. 5) who showed that the 
compensation principle has introduced sufficient ambiguity 
that the use of 1t sometimes can lead to a contradiction. 

To prevent this from happening, he suggested that a backward 
test should also be satisfied. Thus the change should be 
made only if: 

1. The amount that the gainers are willing to pay for 
the change to be carried out 1s more than sufficient to 
compensate the Taare. 

2. The would be losers cannot “bribe" the would be 
gainers from not wanting the change. 

Scitovsky's findings essentially can be illustrated by 
Figure 3a and Figure 3b where, for simplicity of the 
graphical presentation, only a two-commodity two-person 
economy is considered. 

Figure 3a represents two aggregate economy states and 
their corresponding utility frontiers QQ and OP, which are 
redrawn in Figure 3b as QQ and PP respectively. Suppose the 
economy 1S originally in the Q aggregate state with the 
welfare distribution at A. Now a change is possible which 
would bring the economy to the P aggregate state with the 


Weiter eaikestr Dl tron at oS. The forward Geet woud wes. « 
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im the new welfare distrabution at 2  superiomto. wana 
thus the compensation principle would recommend that the 
change be made. However, Scitovsky rightly pointed out that 
it was possible that the “would be" losers could bribe the 
Evould be’ gainers and brought the welfare distribution 

from A to A’, superior to B. Thus the criterion used by 

the compensation principle could lead to an ambiguous situa- 
tion when the backward test failed. 

The forward and backward tests form the Scitovsky's 
criteria. Unfortunately, it may be possible that even when 
the Scitovsky's criteria are met, its use can still lead us 
for rogi ical inconsistency. 

Figure 4 illustrates the point where it can be seen that, 


ieethne SCitovsky's criteria, A, 1s superior to ”# Az, to A 


= 1? Ze 


Ay ihe, An. By the transitive property of logic we would have 


A, being superior to Poe However the Scitovsky's rule would 


Bey that A. is superior to Ay? hence the inconsistency of 


ue 
MoGic . 

Thus the Scitovsky's criteria and, for that matter, the 
compensation pene ote cannot be used alone as a guide to 
molicy without the risk of possible contradiction. 

Furthermore, even in the sense of being potentially 
euperi1or the Scitovsky's rule can still lead to ambiguity. 

Figure 5 shows that Bis potentially superior to A under 
the Scitovsky's rule, but the associated aggregate state of 
the economy P is not unambiguously potentially superior to Q 
since the Scitovsky's rule would say the reverse aces, soe 


Sue to De Cone) Gdered anmstead. 
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To remove this possible ambiguity, Samuelson (Ref. 6) 
proposed that the change, to be superior, should be such that 
the utility possibility curve, derived fron the resulting 
aggregate state of the economy, lies everywhere outside that 
@erived from the initial aggregate state of the economy. 
Figure 6 illustrates the situation. Equivalently, Samuelson's 
criteria is such that the change is unambiguously potentially 
superior only if the resulting aggregate economy has more in 
some commodities and none less in other commodities. It is 
only potentially superior in that one cannot say anything 
about A and B in Figure 6 due to the distributional question. 

In summary, with respect to providing a relatively 
MaombilGuous criterion for judging the social welfare which 
can be used as some guidance toward developing a policy for 
efficient resourse allocation, it appears that we will have 
to be satisfied with Pareto or Samuelson criteria whenever 
the situation allows. 

The Pareto rule, when possible, will offer unambiguously 
actual improvement, whereas the Samuelson rule will offer 
only unambiguously potential improvement. The trade-off is 
that a wider class of economy states can be judged using the 
Matter criterion. 

These criteria exclude interpersonal comparisons of 
Mtility, the role of politics, psychology, seciellegqy, etc. 
mmnese factors will eventually have to be taken into accotint 
by those charged with responsibility over the social welfare, 


and may result in a partial welfare indifference map. In 
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this ultimate judgement, the fact that Paretian optimum or 
Samuelsonian optimum conditions have been achieved in no way 
Guarantees a favorable verdict. 

However, this is not to say that Pareto or Samuelson 
Criteria are no better than any arbitrary criteria. It is 
seen from the above discussion that the use of these two 
criteria will lead to the states of economy where one 
commodity or one individual welfare would attain the highest 
possible level, given the levels of others. Mishan called 
these states the lower levels of optima. In his words, to 
Bum up the discussion, "...Though the top of the edifice, 
the complete optimum, has been shown to be illusory, the 


lower levels of optima are fairly substantial..." 


a 





ELL? FARETO OPTIMUM CONDENS 


The discussion on welfare economics leads us to the 
Samuelson and Pareto criteria which imply that, for the 
study of optimum conditions, we have to look at “efficient" 
production and exchange. 

Millward's (Ref. 7) approach has been used in this 
presentation. 

Assume an economy of n goods; the input goods will be 
negative and the output goods positive. ‘There are v 
producers, each of which has a production function of the 
type 

) 


a BS ée 
f (x, 2 eee oC Os.) 4 


3 336) 
where ne is the amount of the i good produced or used 


my producer a. The production functions are continuously 


Ser rerentiable. 


Then efficient production can be mathematically formalized 


aS: 


Max X4 


subject to: 


” 
a 7 ? . | 
= i 2. x4 ; J= 4,..-,% 
a 2 a 
¢ (a .. eae = Oo 8 Amd a 


X% 
where x is the given aggregate level of the ane good 


produced or consumed in the economy. 
Assuming the second order conditions to be satisfied, the 


mersSt ObadeCr GCoOndl tions would lead te. 


ae 





ap FE? a,b S04), 2 gees 
an (4 ) , 
an Fag Sa Ae A 
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F ae 
oS 


-If k is input and j output, then (1) says that the 
marginal product of k in terms of 3 should be the same for 
all firms using k to produce Jj. Clearly if this does not 
hold then = can be increased by reallocating xX, among f1rms. 

-If both are inputs then (1) says that the relative 
marginal productivity of any two given factors should be the 
same for every firm. 

-If both are outputs then (1) says that the marginal 
cost of j in terms of k should be the same for all firms. 

The first order conditions, together with the constraints, 
can be used to solve for Xj in terms of the assumed Levels 
of the Kats. If the assumed levels of X's are changed, then 
X, would take different values. The result would be described 


1 


ma social transformation function denoted as: 
ee) ee a) OC 


If the inputs are fixed (e.g. the time period considered 
1s short enough so that resources can be considered as 
inelastic) then (2) describes a production frontier surface 
mir the output space. 

In the exchange problem, we assume there are m indivi- 


euals, each having a utility funetion of the form: 


@ 


U~ = Ui Cas ee ae 


ae 





where xt is the amount of the sah good consumed (if positive) 
or supplied (if negative) by the ge? individual. oelhe. uta y 
munctions are assumed continuously diffierentaable. 

Then efficient exchange can be mathematically formalized 


as: 


eae 
; Mas OM te, se 


tL 


subject to: 


rrL - # ° 
ee xj = X 3 eae |! 
h : ‘ w ° 
my U! Coe Wars A AOE a 


Again assuming the second order conditions are satisfied, 
the first order conditions lead to: 
OF U; (3) £28 = A eee 
Oe U, Cape See oy i 
ui QU’ 
y) 


0X5 
-If j, k are both consumed goods then (3) says that 








where 





the marginal subjective rate of substitution between Jj and 
k (in consumption) is the same for all individuals. 

alr 33 kk a both supplied goods then (3) says that 
the marginal rate of substitution between factors supplied 
is the ae eV ea More) Vialicitral ee 

-If j is supplied while k is consumed then (3) says 
that the willingness to supply Jj in exchange for the 
consumption of k is the same for everyone at the margin. 

similarly, thie first order conditions, togethem aan 


Phe constraints, will give us a relation: 


BPG...) - O. (4) 
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which describes possible utilities distuibutiom as relates 
to aggregates of outputs and inputs. In the utility space 
it represents ,a utility-possibility suxface. 

The efficient production ana exchangenconditions canbe 


melated toweachoother by fommulating the rollowing probdem: 


Max U' (xt. 
eC Aa cou col i.) 


Xan) 
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Pub ject to: 
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meain the first order conditions lead to: 
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-If j and k are outputs then (5) says that the 





Kank o 


rate at which it is technically possible to transform k 
into j should be equal to the common individual relative 
Beieation of the two commodities. 

-~If Jj is output and k is input, then (5) says that 
the rate at which individual weights the loss (disutility) 
in providing factor services against the benefit of the 
product of these services should be equal to the rate at 
fPeach it is possible to transform factor Services inte 


Sommodities. 





-If jy and k are both inputs, then (5) says that the 
mate at which factor suppliers are prepared to switch thei: 
supplies should be equal to the rate at which it is techni- 
cally possible to do so. 

The first order conditions, together with the constraints 


may make possible the relation 
4 m ) : 
G ( is: » ° é aan | U = O 3 


which gives us the various welfare distributions corresponding 


memethe social transform function 


ee ee 


The function G will represent, in the utility space, 
a surface called "the grand Utility possibality surface. 
For a unique solution to be possible, the social ranking 
rule must be so specific as to provide us with a social 
welfare function CCI ow ie Then the solution for the 


"gGranc design" can be found by solving the problem: 


- Max W(U*,...,U™) 


eepjyect to: 
FR aXe) al O 
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The first order condritaons wi ll jeadeire. 
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Thus Pareto optimum conditions are necessary for the 


Boacand optimality". 


Bator (Ref. 8) expounded the above points graphically in 
a very simple and effective manner. To make his diagrammatic 
presentation possible he has to limit himself to the cases of 
two inputs ( L and D ) inelastically supplied, two outputs 
( A and N ), and two individuals. He also made a host of 
other assumptions,.some of them strong, to ensure convexity, 
meosexternalities, smooth continuity. 

Here we need only show the diagrams and relate them to 
what has been shown earlier. 

mone @ ~ the curves labeled A, and A, represent 


i 


@errterent output levels for A. Similarly do N. and N, for N. 


iL 2 


ee represents the production possibility function 
PX 3° °° X) in the input space for thas particular Gace, 


Froure 8 - PF represents i x sce) in the output space; 


ue 
OP the utility possibility curve in the commodity space as 


Belatea tO Production port PF. 
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Figure 
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Figure 9 - PP represents the possibility curve HCO 
Felated to production point P in the utility space; 200i 
Pessibility curve related to the production point 0 an Pigure a. 

Figure 10 - GG represents the grand utility possibility 


surface eae 


,°*°U") related to the production possibility 
Curve FF in Figure 8; Wj, Wo Ben reccnts different levels 
eesocial welfare; S is the grand optimum solution. 
Now it is important to emphasize that the above results 
have been obtained under the following necessary assumptions: 
- Convex behavior in production and consumption 
- Smoothly differentiable curves which also imply 
Pemiect divisibility of inputs and outputs 
“I landeney OCCUrS at internal jpolmis 
- No externalities 
a. The internal tangency solution impiies that, in the 
case of production, at the optimum point each input is 
required to produce every output. This is not necessarily 
the case if the solution is at a corner point. This is 
merastrated in Figure lla and Figure llb; the latter shows 


tember t 2” 
_ PHOGUCE. Vi1°by 7On =| < (Mereines PHOGUC lily iny soa =| 
A N 


ee ee 


ManGinal productivity sot 7) Mardqinal productivity ose 


A similar situation can happen in the exchange problen, 
as 1s shown by Arrow, when a commodity is not necessarily 


consumed by everyone. Figure 12 illustrates the situation. 


D. When externalities exist, the first erder Cconmdatren-e 


may no longer involve just a particular Pactor service, a 
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particular output oF a particular imdiwidual. <Inemead Wgcy 
meelect some "hidden" @mpats or outputs) Sthe denetit teen 
costs of which are not easily appropriated by market institu- 
tions. A simple example was given by Meade who assumed an 
economy of one single input labor resource oss with two 
homogeneous and divisible goods: apples (A) and honey (H) 


meth production function 


I 


A =A (Ly) 


Hiei, Aga) 


Perfect competition is assumed. 

Then the apple growers and honey producers acting 
independentiy through the competitive market would be pro- 
ducing their products’at such a level so that the labor wage 
fem 48satistying (let P,, Pa be the prices of apples and 


honey respectively): 
2A OH 
en 2 La = W 2 omens Dilip 


wee Cl ficients pro@tet1on for the ™=ecrety would demame 


(7) 


meput allocation be so as to: 


Max p,A +p, H 
subject to: 


2 a + in = L 


x- 
and wage rate at optimum would be W so that: 


OH ae. dA 2H 
ee M37, +! oy or, ( 


() 
Ln 





Comparing (7) and (gs), it can be seen that misallocation 
would occur in the competitive market because of the hidden 


errect of A on H. 


ee) the assumption about production sumetions andeunouw. 
ference curves having well defined and continuous curvatures 
is only necessary for the calculus technique to be used, 
which is a powerful technique when it is suitable, and the 
optimum conditions can be presented in a more simple and 
readily explanatory fashion. Otherwise it is not essential 
to the determination of the results. In a world of flat- 
faced, sharp-cornered production functions and indifference 
curves, linear programming would be a very effective analyti- 


eat tool. 


d. Increasing return to scale production can jeopardize 
the convexity property and leads to trouble. The main 
problem of increasing return to scale is that the cptimum 
decision rule would generally require the activity to be 
Carried out at loss when the total imputed factor incomes 


will exceed the total value of output. 


Now, the.outputs, so far discussed, belong to the class 
of privately consumed commodities. Samuelson (Ref. 9) 
Seneralaized the problem further to include the class of 
Geliectively consumed commodities called public goods. If 
. iS) thevamount of thespub lie: qoogmaval labwe ama < 1s 


k 


the amount consumed by individual i, then 


= Xx 


aa ‘e 
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Samuelson then formulated the problem for the case of 


S individuals, n private goods, and m public goods as: 


Max W/ Geka me 


subject to: 


mee Oe 


a oe ae 


where X. i =1,°°*,n denotes the private goods 
» Xyaze j = 1,°°-,m denotes the public goods. 


By making the usual assumptions so as to make it possible 


for the Lagrangian technique to be used, the first order 


Sendsations would lead to: 





is F; 6 oe NS 
Te ne (9 ) 
Fy 
k K 4. ie - ae » 


Wi ut 





4,V = 4. S 
ae) (40) ia. 
Wy U; J a ‘ yr 
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All notations have the usual meanings. 


(9) and (10) are the familiar results obtained previously 
men private goods only. (11) refers to the case of public 
goods which says that the sum of Ne cubs pere Eb oysiole Wee\i Suet Su Sts 


stitution in exchange between the public good (n+j) and the 
Peivate good r , over the individuals, must be equal toe the 


mroduction substitution rate. 





So as not to make the discussion too long, it suffices 
here to state that in an economy with money as the medium of 
exchange, the efficiency conditions (not counting the public 
goods See oe for that matter, externalities) will be 


achieved if the following price patterns are satisfied: 


ies Prices of cach class of variable amputs and ouroits 


to be uniform over the person and production sectors 


2. Prices of fixed supply and of intermediate goods 


to be uniform over the production sector 


3. Personal consumption patterns to be so arranged 
that subjective substitution rates between goods equal their 


relative prices 


4, Outputs and inputs to be increased in each industry 
until the price of the product equals its marginal cost. 
(Note: If all inputs supplied are inelastic then it is 
only necessary that prices be proportional] to marginal costs 
in the same proportion, ) 


A more detailed discussion can be found in Millward (Ref.7). 


From the above requirements, it 1s seen that if the 
economy consists of a strictly private enterprise system, 
which is purely competitive, where the firms maximize profits 
and individuals maximize utilities, then the efficient 
conditions would be automatically achieved. (Monopoly would 
mail to behave according to the efficient conditions univess 
all supplies are inelastic and the demand for the different 


products exhibits the same degree of elasticity since in 
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that case all prices would be of the same proportion to the 
corresponding marginal costs, hence efficient conditions 
are maintained. ) 

The above statement is true only if the following 
abnormal cases are excluded: 

a. Several consumers have bliss point lying in the 
feasible set. In Figure 13, Xo is a Pareto optimal point; 
ime is a competitive equilibrium point only if A is constrained 
moenmoves on the right of the budget line and B to the left. 
This is the case only if prices are negative. (X, 5 Xp are 
the bliss points for A and B respectively. ) 

b. One consumer has a bliss point and indifference 
curves contain straight line segments. In Figure 14, the 
set of Pareto optimal points is the segment Xp B (X, is the 
Bless point for B). However if the initial holding jpoint is 
x, and the budget line does not coincide with Os ete 
1s the competitive equilibrium point (prices are positive) 
mite tS Clearly not a Pareto optimal. 

c. Some consumer is not able to trade because he holds 
mo unit of any Sonat that is desired by other consumers 
(i.e. what he owns, nobody wants). In Figure 15, Bis 


Satiated with respect to good 1 at the point xe the 


eB. 3 

meet tal joint holding is xX? the set of Pareto optimum 
Peants is x8 but Xo 1S not a competitive equilibrium point 
no matter what budget lines pass through X. 


d. Commodities are indivisible. In Figure 16, commod-~ 


mires 1 and 2 are indivisible so that only the points shown 
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Figure 13 
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as "lattice-points" are feasible. Although preference 
curves are defined for all values of goods 1 and 2, A and B 
are only allowed to choose the lattice points in maximizing 
their utilities. Thus with the budget line shown where Xe 
memihe initial joint holdings; the utility maximizing 
holding point for A and B which is consistent with market 
Clearing and feasibility is X'. However xX" is Pareto 
Emperior to X'. 

e. Externality and public good, where either there is 
Me way to price the product or the cost cannot be fully 


appropriated. 


In the case of a social ownership system, then: 

- As long as there is a large number of buyers and the 
market 1s allowed to clear, prices of outputs will] be uniform 
over the person sectors. 

- For inputs, large numbers of buyers and sellers on 
both sides of the market will ensure that all participators 
are price takers. With the market clearing, the prices on 
both sides are equated. 

~ pe ideas the Pereon yscclor 4s Ceneermed) keen uy, 
Maxinization will guarantee that subjective substitution 
rates between goods be equal to their relative eager 

- For the production sector, it is required that the 
production of each commodity be pursued up to the level 
where price equals marginal cost. 

In a mixed system where there are both private and 


public sectors, we would essentially need the combination of 
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the above conditions where it is relevant so that both sectors 
can satisfy the Pareto optimum conditions while in equilibrium. 

Finally, it 1S worth summarizing a few main points about 
Pareto optimum condatione: 

- That they are only necessary conditions and by 
merely operating in this condition in no way guarantees that 
the ultimate social welfare 1s maximized. 

= That they are of all-or-nothing nature, 1.e. if 
someone's behavior deviates from the Pareto condition then 
mamere is no longer any justification for others to obey this 
rule. Instead the problem of resource allocation would be 
approached in the manner of second best, 1.e. to maximize 
the social welfare subject to the additional constraint due 
to the deviating Renavice. 

These points, coupled with the qualifications needed for 
arriving at Pareto optimum and the assumption that individual 
has perfect knowledge of what is best, really weaken the 
Significance of trying to achieve Pareto optimum as compared 
with just any arbitrary behavior. 

How good is it ene 

This is best expressed by Mishan, and to quote bain. 


'' | .Nevertheless, though an optimum per se cannot 


be vindicated as a norm to be pursued, some virtue may 
be detected in the 'lower level' optima of exchange and 
prodven Tome 

»-.e-irrespective of the distribution of welfare, a 
movement to or toward an exchange optimum is an 
unambiguous actual improvement in the welfare of the 
economy, 1.e. some people will always be better-off and 
none worse-off if exchange between individuals of their 
initial product endowments is permitted. 
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~..A production optimum is 1léss reliabie., Agmove-. 
ment to or toward an) optimum, pEoduGgI Tone Po1nt teen 
unambiguous potential improvement with certainty only if. 
it entails an increased production of at least one good 
without reducing the production of another good. 

eee-if, therefore, one disregards allocative 
criteria to the extent of trespassing upon these lower 
level optimum conditions, the welfare of the community 
is liable to be damaged." 


\ 
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TX PC EN er eine en ema 


We have discussed previously that, subject to a set of 
qualifications, Pareto efficient condition means that goods 
and services should be produced up to the levels where prices 
are equal to marginal costs no matter who is producing then, 
private or public enterprises. 

The question is why the existence of public enterprises? 
The answer is public attitude toward government action, 
feasibility and efficiency. 

In the normal situation, where the public has trust of 
their government, it is only natural that government activi- 
ties in producing particular goods and services are favorably 
looked upon. After all the government is, to quote eee Palierercillin) . 
",..of the people, by the people, for the people ". It pro- 
fesses to follow the objective function of maximizing social 
welfare. 

In underdeveloped or sometimes in developing countries, 
it is usually the Sige that government is the only one who 
Gam GZalse capital and provide the organization base to do 
meee job of providing certain goods and services. 

When externalities exist between different activities, 
private enterprises usually are not in as good a position as 
foelic enterprises - due to the limits on the Scope of there 
mettVvVities = to capture theyexternall tyeetGect isolacutomcone 


Hee weth thestruie social cost of production necessary to 
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peeve at the right Paxeto efficient Condi tiom. se lrrvate 
enterprises would also fail to behave  aSec ae to the Pareto 
efficient condition where the market mechanism cannot lead 

to pure competition. 

In the case of public goods, for example where consump- 
mem 1S non-excludable (e.g. defense, police), it is 
impossible to establish any appropriate pricing policy, 
emnce it is to the individual's advantage not to reveal the 
real value of the consumption. Also it may be doubtful that 
individual really knows how much is best for him. Thus the 
demand curve cannot be established. In this case, govern- 
ment is the only appropriate supplier, not only because it 
is in a better position to judge the need but also because 
its. objective is not in profit but in social welfare. 

Even if the exclusion principle could be made to work 
moe CONSuUMption, the additional cost could be so large as To 
make the activity very ineffective (uneconomical), or that 
it is better to make the goods or services free, then again, 
government is in ae bOsitr1on to be able to do 1, 

When a producer's product makes up a large portion of 
the market 26 as to allow it to manipulate the price, then 
a private monopolist would normally fail to follow Pareto 
efficient condition in his effort to maximize profit (except 
under the very special situation mentioned previously. ) 

For goods classified as public utilities (electricity, 
melephone, water, etc.) the economics and physical Character- 


istics lead to efficient operation only under monopoly 
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(sometimes referred to as natural monopoly). For example, 
PUblic utilities are characterized by large investment cost 
and very small operating cost giving rise to decreasing 
myerage unit cost. This efficiency due to size would make 
competition very unstable and eventually would lead to 
monopoly. Also by not having to worry about competition, the 
monopolist is more willing to develop bigger and more effi- 
cient plants, taking advantage of technological advancement 
and hence making fuller use of the contiunously decreasing 
average cost characteristics. Furthermore, monopoly will 
prevent duplication of facilities which is not only a waste 
economically but also causes physical obstruction (e.g. power 
lines, gas pipes, etc.). Another important feature of public 
utility that is favorable toward monopoly is that the 
commodities are, in general, non storeable. Goods and 
services must be produced when the order is made, which poses 
the problem that the production capacity must be large enough 
and must be efficiently used. Now individual demand normally 
meowibits strong fluctwations im diffement manners dependang 
on what uses are eee of the commodities. By gathering all 
ferrous demands in one market, more even characteristics 
can be expected from the aggregate demand which can be 
Better adapted to a given capacity, thus better efficiency 
m> Obtained. 

In short, whenever accurate social pricing is not 
possible, government is the only desirable producer and 


whenever this pricing is possible, government may well be in 
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a better position to assess the cost and being subjected to 
meh less financial constraint it has a better chance To 
adopt the desirable pricing policy while still being able to 
Wake advantage of any favorable characteristics related to 
mae activity. 

This 15,8e@@cotrse, not to say that there 1s no place 
for private enterprises in producing goods and services. 
When the conditions allow the market mechanism to operate 
fairly successfully in the sense of pure competition, then 
it is a fairly costless and effective mechanism to lead 
activities to optimum condition no matter what types of en- 
terprises are involved. Also, in aspects such as motivation 
and awareness, it is often the case that they exist in much 
stronger degree in ae pPrivatemeectort thanwihne public seeran, 

Next we would Jike to pose the question how should public 
enterprises behave? 

This question has been the subject of many articles by 
economists. They fall in between the two ‘'extreme" cases, 
one using the social welfare function of the Samuelson type 
(also. called jaca wiiuet ete social welfare function) as the 
Objective for the public sector, and the other making use of 
the compensation principle, with supply and demand functions 
Meing explicitly expressed in the objective function of the 
Peblic sector. 

For those using the social welfare function typified by 
an article by Boiteux (Ref. 10), attempts have been made to 


obtain pricing policy without the need of specifying the 
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exact form of the social welfare function except for some 
general properties such as: 

- Smooth indifference curves so as to make calculus 
analysis possible 

= Social welfare is imereased 1f ome andrvidual ss 


utility increases while others' remain unchanged 


(ie. SE > 0 Va ) 





In other words, although the welfare function is used, 
the interpretation is limited to the Pareto sense only. 

In the case of Boiteux, he formulated the problem 
considering an economy of n commodities (input being neg- 
ative, output positive), a private sector with v_ producers, 
a public sector with .w producers and the consumers of Mm 
moaaividuals, 


mre, consumers’ behavror 12S formulated as: 


WepeacUl aU 


EMbj)ect to: (12) = Agden 


k k t Ron 
where Q = (ae, * ice) », the bundle of commodities supplied 
(af negative) or consumed {if positive) by 


MGA WAG tevin © Kes 


x = the lump Sumptax (11 Megative) sor ssuw stay is 
positive) on individual  k, 

t 

(P).°°°P,); the price vector. 


Dal 





The private enterprises are operating under pure compe- 


jmetlon. Each firm's behavior is formulated as: 


Max pt xh 


subject to: (13) pee oo 


f(x") = 0 


where xh = eee) ; the bundle of commodities used 


(if negative) or produced (if positive) by the 


jeanicine ) sine 


Each public enterprise has production function 


al 
g(r = 0 1 > eileen 


and a budget constraint 


where y = (vey ee eave) » the bundle of commodities used 
(if negative) or produced (i£ positive) by the 
enterprise 1, 
mb = the constrained protit (12f positive) or denier: 


(if negative). 


The market 1s allowed to clear, i.e. 


Ix u f — An 
ca = a x: a 2 as 
kz 4 14 h-4 i le4 M4 aa: : 


Boiteux expressed the social welfare function in the 


morm OL 
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and formulated the public sector behavior as: 


subject to: 
GCensumers penavior asvin 12 
Private enterprises behavior as in 13 
Market clearing constraint 


Public enterprises production and budget constraints 


, k 
Now, consumers behavior would result in US(P,r ) and 
k ; 
qs ieee). Private enterprises behavior would result in 


x; (P). Hence the above problem could be put in the form: 


Max 5 d, US (e, rk) 


subject to: 


N 
Q 


1 le é v h VW 1 
ae ob Ga Giet Me 2. x; (P)-> ve 
K=4 1-4 


hod 


= gi (yt) _ 


l 
oe _— 


The Lagrange function would be: 


Lever’ y') - sh, U* (Prk) 4 > Hi (Saf Xx} x yt) 
4:4 


K=4 
Ww Ww 
= l l L tl 
t2 Ag ly) +2 6 (b- Pry’) 
124 7:4 
By Manipulating £irst @rder conditiome, Beaten< our to 


mae result: 


14-4 tty 1 
2, 7 (49) = on C1 Y4 (14) j2i4,...,ltr4 
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(ij) is called the global coefficient of substitution 
of goods i and j for the household and industrial con- 


sumers (suppliers) taken together. 


WO; "3 Won CaAce, 
_ = (6 - Mnf ( ne - ote / 3h) 


Note: Zz = 0 
n 


4a 


1 


Since the /O's coefficients appear in homogeneous form 


(first degree), it is permissible to Lee Fee =— =p then: 


(4+ B, )(F ; 9: p. /9%) 
(4 + @,) tt ; tt = p - 948, /9% 


ZY 


us 


Now: 


i. Leno budget comstraint 1s xequired, GC, > O V1 
Then since the matrix ((i5)} Ve nen simenilan.. 


z = O AS A erecee, ee 
1 
see i 
or p. = 9; P, / 92 
1.@. price is equal to marginal cost. 


2. If there is only one global budget constraint for 
the public sector 


l 


UW 
Ie. b-pty eo where Y = >. vy 
Vet 
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and let € be the associated Lagrange multiplier, then 


(14) becomes 











n-4. 
a aot (44) a ae C Y3 (45) g=4, ~, tad 
which leads to: 
aA = rary, z i; £L = ee Fy. 
| 1+6 ar ne 
l 1 P 
hence Jé fr EST = 9% Pp, [9% om 
jolene Ty, = ie 
L t ¢ S 
Si. dn, Sts dn 
Te Ry Ta ile 


Thus all public enterprises must act as though they are 
maximizing there provits WistiheleSpect tothe f1ieti tres 
price system ][ = (T,,---,T) common to all of them (except 


for commodity n_ since p, ue | eve 


il ; Be 
Note that T. moc 2, / gt 1S the marginal Cost of 
n n 


Peeaucing good i, but the selling price is Ps where 


Thus the public enterprises are operating at the output 
levels where the selling prices deviate from their marginal 
costs. If these deviations are not too large, in the sense 
as to allow differential expressions to be used for changes 


(Ramsey (Ref. 11) also stressed this point), then by viewing 


a as Be 1t could be shown that 
n-4 Nes . 
ea (ij) ty ~ Uae (44) OP, = Oy 4 
wel 424 
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Compared with (15) we have: 


e : | 
OY; = ee Y; = ASG 42 4 eee 


Thus when the public sector is subjected to a single 
global budget constraint then except for the reference 
product whose price is fixed (iL. = Py? , all others must be 
sold at prices deviated from marginal cost (or output must 
be at the level such that its marginal cost deviates from 
the market price) in such amounts as to cause the same 
relative change - if the change is “small - in outputs 
from the optimum levels when no budget constraint is imposed 
at all, provided a change in prices is accompanied by a 


: k 
compensated variation in Ir , 


3. If each public enterprise has its own budget constraint 


then since 


Zi 2. (4+ a) ¢! 





% 
we have: 
it ; ke is 2 oy 
L i S ; a 
ts ti Z4 7,4 < a, » n-€g 


Thus except for the reference good, the relative devia- 


tions between goods are the same for all public enterprises. 


Define: ned 


x 2 (@q) = yi (46 ) Ci as gee ea 


Heh 





Then from (14) we have 


WwW 
l B® Or (17) L: Re 
Dy = 
1+ ©} a ie 


els } is similar to (as) and thus for given good 1 
(except for een eee good) a public enterprise 1, oper- 
ating under its own budget constraint, would produce at a 
level such that the deviation of price from marginal cost 
e would be as in (17) where 25 would be proportional to 
small changes in prices causing the same relative change in 
the commodities produced (consumed) by enterprise 1. 

Note the important assumptions used by Boiteux to arrive 
mete above results: 

- Private sector is operating under pure competition 
- Lump sum tax is possible (x) 
~ A change in price is accompanied by a compensated 
Saange 1n :™ 
In similar vein, Mohring (Ref. 12) however concentrated 
his analysis on ane peak load problem associated with most 
Maplic utility. He restricted the peak load problem to only 
two peeiod=. the peak period demand which he called Xy> the 
off-peak demand Ss and “a thiid "geod Xz so as to allow the 
problem to be viewed in the light of the total economy 
methnout having to make it too Complicated. 
Mohring treated cost functions in terms of the cycle- 
Betiod outputs. Thus let x. (1=1,2) denote the fraction oF 


mome tie demand 1S of type 1, Since the actual output as Xs 





if the whole period had been used to produce good 1 only 
then x; /X. would have been produced at a cost C(X; /eX; » K ) 
where K is the annual cost of the public utility's capital 
Bent, then the operating Cost of providing X,; is 
X.C(X;/Xk;,, K). 

X2 was treated by Mohring in a very particular way. It 
is a numeraire good and also its production is such that 
a unit of resource services can be converted to a unit of X3- 
Thus X23 serves not only as a reference good but also as the 
type of "final" outputs as seen by Lerner (e.g. leisure). 

As for the consumers - in Mohring's model, it is conven- 
1ent to regard the sole resource service as labour for ease 
of interpretation - each can choose to work a certain amount 
to pay for the consumption of goods 1 and 2 and the lump sum 
tax (subsidy) and the rest of their labour resource to be 


converted to leisure, namely good 3. 


mic consumer bpbehavior.1s thus: 


Mi aus Uae ? 4, , A) 


Slibgsect to: 


Sn tO at Ks re Fee. 77 


eee. oo eee von 
where xr” is individua] labor resources, h 1s his head tax 


(subsidy) and there are n individuals in the economy. 


tive pablic utilary behnavter 1s te: 


Max Ue... ee) 
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Subject to. 


FR z Ky Cy be tee t K 


rt ° 
where R - > ¢* 
‘A244 i 
Cy OO ae A ci 
me ; 
KG a. or 7 
‘i a J J = 4,2.,$ 


Pome 1S tine individualistic social welfare function. 


Mohring's results are summarized as follows: 

1. If no budget constraint is imposed then the conclusion 
is again that the utility should operate at the point where 
price and marginal cost are equal. 

2. If a budget constraint is adopted and if the products 
in the two periods are substitute, then price should be 
greater than marginal cost in both periods (shifting effect 
of demand). If they are complements then it may be the case 
that price in the off-peak period may be lower than its 
marginal cost. 

ee For the case when it 1S not possible to prec 
differently the commodities in the periods, a single price 
Constraint is introduced. The result is a single price 
which is a combination of the marginal costs in both periods. 

In all three cases mentioned above, the optimum capacity 
level would lead to the saving possible in the variable 
cost due to an increase in Capacity being exactly offset by 


the additional cost of increasing the capacity. 
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4. For the case @f single toll Constraint. ichirine 
example is the road problem where the variable cost is 
bern by the consumer himeelf; the omlye price that the public 
utility can impose on the consumers 1s gasoline tax. Thus 


@ae commodaty's prmaece is of the form 


i\ 


eel T + 05 C (xj Jax K)/X; 


In this case optimum capacity may result in it being 
"inefficiently" small or large (by an inefficient size is 
meant that the saving in the variable cost can no longer be 
offset by the extra cost required to increase the capacity). 

Thus, apart from studying the problem of public enter- 
pees =behavior under various other types of constraint, 


Mohring's approach is essentially the same as Boiteux's: 


The same general welfare function 


x x 


S,Outrputs being x) > 5» X3 


~ Input being r* 
- Lump sum tax (subsidy) being ns 
- Individuals are price takers and utility maximizers 
The difference is that in Boiteux"s case prices are set 
by a purely competitive market mechanism and government 
Behavior is to influence the output levels and the associa- 
ted marginal costs while manipulating the lump sum tax to 
satisfy any income redistribution required by the social 
welfare function, whereas in the Mohring model government 


behavior is to influence output levels and the associated 


prices while manipulating the lump sum tax to obtain the 
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desired income distribution. Mohring also studied the 
question of optimum production capacity which is an impor- 
fant aspect in public utilities analysis. 

The above approach of using the Samuelson type of social 
welfare function makes it necessary that the analysis be done 
with models covering the whole economy with all producers 
ead consumers being taken into account (although they may 
be assumed to consist of only a few). It is conceptually 
the most appropriate and general but this is at the price of 
heavy burden of mathematical derivation and manipulation. 
Many neat and easily interpretable results are possible only 
due to the use of lump sum ee giving rise to many addition- 
al first order conditions aiding the mathematical manipulations 
and thus results in TONE formulae are obtained. 

At the other extreme, some economists wanted to give the 
public enterprises a much more explicit type of objective 
function. To do this, the compensation principle was used 
while assuming that the effect of the public enterprise 
activity under consideration is totally contained within its 
sphere of influence, ive the behavior in the economy 
external to the public enterprise activity is unaffected and 
mee versa, Thus the gain or loss associated with the 
activity can be established without the need to enlarge the 
problem to cover the whole economy. 

the compensation principle, im this context, sayeuthat an 
activity is favorable if there is a net gain associated with 


zt. Thus the objective of the public enterprise is to 
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Maximize this net gain. Dupuit (Ref. 13), Marshall suggested 
measuring a consumer's gain as the difference between the 
price he is willing to pay and the actual price paid to 
acquire a unit of the product and a producer's gain as the 
difference between the revenue he can collect and the cost 
involved in producing that level of output. Then, assuming 
also perfect divisibility, it can be seen that the net gain 
excluding the fixed cost is measured as the area between 
the demand and the marginal cost curves in the range of the 
output being produced and that the area reaches its maximum 
value when the output is at the level where the demand and 
marginal cost curves intersect, i.e. where price is equal 
Boemmacdoinal cost. Figure 17 illustrates this point. 

This view involves the assumption that the demand for the 
products produced by the public enterprises are independent 
of those belonging to the economy external to them, that there 
1S no income effect. Little (Ref. 14) and many others 
Showed that for the measure of willingness-to-pay to be 
Semerstent (i.e. the same amount is obtained, irrespective 
of how the consumer snooees to respond to changes in 
G@Wantity or price) then the marginal utility of money has 
to be constant. Samuelson (Ref. 15) has shown that there is 
Beemope for the conditions - constant marginal utility of 
money, independent utility contribution - to be satisfied 
completely. The surplus concept is to him "worse than 


moeless,'* 
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Proponents for the surplus approach argued that it can 
be useful as good approximations. If the amount of income 
involved in the consumption of the products under considera- 
fen is only a small part of the te@ital budget, then if will 
not noticeably change the pattern of consumption on other 
goods and hence the marginal utility of money can be 
considered as constant. 

Following Dupuit, one can view the net gain (or net 
benefit) as a measure of gain in social welfare. In this 
case more assumptions are clearly involved such as that 
utility is measurable in terms of money, that everyone is 
treated in the same way and that the consumption at the 
meeaucts contributes its own independent amount of utility. 
Johansen (Ref. 16) eae such an approach in his discussion 
Smepublic activities. In this case the objective function 
memagain ceadily interpretable as social welfare, although of 
a special kind. 

Alternatively, as suggested by the compensation principle, 
M@ecem@et gain is the net earning above variable cost that the 
public suppliers can Sem Lf perfect ciSseraminaeime pricings 
Bees possible. This amount can then be used to recover the 
ieced cost and the rest will be profit. In this circumstance, 
the consumers will be indifferent but the public suppliers 
will gain profits, i.e. some one could be better off and 
none worse off. There is then no need to assume measurable 
utility (i.e. utility is cardinal in nature) or that everyone 


Be treated in the same way. Thus the goal for the public 
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enterprises would be to maximize the potential profit which, 
when realizable, will leave every consumer indifferent. 

It is important to emphasize at this point that, just 
as with private enterprises in a competitive market whose 
Seal is to maximize profit, price being equal to marginal 
cost is only a necessary condition. A private enterprise 
must at least recover its total cost. In the case of public 
enterprises, the net gain as defined must be bigger than 
the related fixed cost to make the operation desirable. This 
1s relevant to such decisions as whether the public enterprise 
should be established to function at all (i.e. decision to 
start the activity) or whether an expansion Li the acea Viney 
Should be made which requires additional capital investment. 

Now, originally He net benefit concept was developed 
for each single product in the public sector and hence re- 
quired the assumption that the demand for each product be 
independent, i.e. there is no cross elasticity. Hotelling 
(es. 17) generalized the concept to cover the case where 
Paewproducts exhibit cross ell@sticity , thus need to be 
considered together. The generalized consumer surplus 


mame tion is then of the form: 


+ 


1" a 
° ) i - ‘ ie) 
Ef (9) dai a a 
O 
where p; is the price of good i when the consumption is 
bundle q = (dys-+-sd); and Pp; 1S its price when the 


eensumption bundle is q° = (ae sees 
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The integrability condition for the preceeding expression 


requires that 


Cae : “OP; 

04945 CY 
me economic meaning of which as that there be mo income 
effect between those goods. 

Pressman (Ref. 18) provided quite a typical and general 
Peealysis of pricing policy for the public sector using the 
surplus concept, although his article was mainly concerned 
with the problem of peak load pricing. 

Pressman considered a public utility offering its good 
for the peak and off-peak demands in amounts q, and qo 
respectively, with cost functions 


D, (445K) = D (4),K) 


Dy (452K) = D (455K) 


where K represents the utility capacity, and the capacity 


Cost is q (K). The total cost function is then: 
C(q,595;K) = Dy(ay,K) + D3(4,,K) + 9(K). 


Pressman analyzed the problem with regard to two 
possible constraints: profit and capacity. Thus the mathe- 


ieatacal formulation is: 
¢ 
(95.93) 


_ ga edge |= Cars get, K) 


(0,0) 
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By investigating the Kuhn-Tucker condition for ma-+imum 


solution, he was able to derive the rollowing results: 


In the general case where the demands are independent 


fren : 


- The capacity 1S optimum when 


moe: . wa 
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By oq 
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which is the same as Mohring's result 


- If there is no profit constraint then we obtain 


mmtemcamiliar result: 


fe (4, 192 ) 
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= if the profit constraint is imposed then 
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and A. is the Lagrange multiplier associated with the 


Eeoult Conscthadamt. 
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If, in addition, the goods are independent then 


OD, 
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- If gthe capacity constraints are imposed on bog 
periods, then: 
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where oF is the multiplier associated with capacity 


Semstraint for period i. 


In this case optimum capacity must be such that 


oe gi 
Owe. x. 
OK ey kK (49 ) 


Now, if there is no Jenger a profit const®aint, i.e. 


ae QO, then 
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Furthermore if, for definiteness, only period 2 is under 


+ ¥, (20) 424,2 


Sapeacity constraint then 
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Pressman also worked with a linear cost model where 
_ D, cs ba, ; D, * ba, ; q (kK) = SS 


The result of the analysis for this case can be derived 


oe 


from the above general case. 


By using the surplus concept for the public enterprise's 
objective function, Pressman has been able to derive results 
which are of the form given us by Mohring. They are 
typically represented by (18) and (icie 

From (19) Ttaloummcensesting to note that even ne 

igic == 


Capacity constraint exists (oe come = O) then the capacity 
~ 


should be extended to the optimum value when the saving in 


: 2 . 

operating marginal cost ( 5 ee }) is just offset by the 
Az4 OK 

extra cost needed to acquire more capacity. This situation 


is relevant to the decision of expanding the capacity by 
using new plant (thus obtaining lower operating cost). This 
point was discussed by Millward (Ref. 19), but in the context 
eft the indivisibility of extra capacity and the time dimen- 
sion to cost was also accounted for and thus the result was 
expressed in terms of equivalent discounted value. 

When the extra capacity Goes not affect operating cost 


oD; 
K 


wr. ec. 





=O. a ); for example the linear model shown 
above, and that it requires some cost to have extra capacity 
mren 19 says tkat either ¥4 OX ¥, (whichever is related 
to peak period) ar beth cannot be zero. thus, at least the 
peak demand mide ee eenyeencd to Capacity Limit for verere remy 


£ 


plant size. 
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Consider C{q) = Dfq) + q(K), where he capaci tye: 


is represented by K. When q = K then 


C(K) = D(K) + 4(K) 


+ 


dc _ aD , dg 
ak ak dk 


(22) 


(22)represents the long term marginal cost, Boiteux 
@etilied 1t, the expansion cost. 

By examining (18), (19), (22), it can be seen that when 
figere 1S no profit constraint (e.= O) and only peak demand 
memunder Capacity limit, the optimum limit of capacity 
should be so.that the peak demand price is equal to the 
expansion cost. When both period demands are subjected to 
the capacity limit then their prices exceed the operating 
marginal costs by their share A of the capacity cost which 
Boiteux called the development cost. These results were 
also obtained by Boiteux (Ref. 20) and Steiner (Ref. 21). 

(18) says that, when the profit constraint exists, the 
price deviation contains another component which should be 
proportional to the price and —-_~" When there is no 
cross elasticity (l.e. no =, term) then the more inelastic 
the demand the larger is the deviating component imposed by 
profit constraint. When the demand is completely inelastic 
then the fixed cost should be covered by this demand of the 
Peoduct alone, unless other consideration is takem ante 
account, e.g. if the customers are poor people then it would 


not be desirable to follow this policy. 
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Note again that the relative smoothness 11; achieving the 
above results is at the expense of making some strong assump- 
mons concerning surplus analysis. When the surplus is 
interpreted as a measure of net gain in social welfare then 
it implies some further assumptions to be made such as that 
utility is measurable in terms of money; that society weights 
individual utility equally, on the other hand it removes any 
ambiguity that is there in the objective function. However 
by interpreting the surplus as the "potential profit" over 
the variable cost, then the "improvement" due to public 
sector operation is only in the sense of the compensation 
principle which we have seen to contain some possible 
ambiguity even in its "loose™ sense on improvement (i.e. 
potential improvement). 

Now in between the two approaches just shown are those 
represented in articles by Baumol and Bradford (Ref. 22) 
and Ramsey (Ref. 23) where a particular form of social 
welfare function is used which only takes into account the 
aggregate consumption, 

The results presented by Baumol and Bradford's analysis 
can be seen in their simple general equilibrium model. Here 
they proposed only one input resource, labor, and n_ outputs 
mii cost function F(X) 5+++5X)) to measure the required 
input resource, the social welfare function Z(Ppjs+++Py) 
mere p. 1s the™™mit price of ™produce 1, The produceroascr 


(x5 5-+--X_) MWS tO brane back a profit M. “Thus the puoemem 


mm tormulated as: 
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Eea ject to: 
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tine first onder conditions lead to the following relation 


using oO 7. 
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where A. is the Lagrange multiplier associated with the 
Peerit constraint. 

Note that by expressing the welfare function this way 
and by assuming OZ = -X4 , Baumol and Bradford essentially 
assumed that the a social welfare of individual 
meen 1s the same for everyone, irrespective of size. Thus, 
1f marginal individual utility of income is the same, then 
Beeryone's utility is weighted equally in the social welfare 


computation. 
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(23)can then be written as: 
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If no cross elasticity exists then 


‘e 2 (444A) ob As Ay eee 
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mie) can be reduced to 
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OF Xe 
immes 1S thewsame as Presemnan'’ ssrecuiie 
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When the deviation ie 1s small, then ( 25m) leads 
tO: 


Ox, = KK (26) 


mitch is ‘ene same as Boiteux's result. Baumol and Bradford 
Claimed that (26 ) holds even if cross elasticity exists and 
cited Boiteux's proof. But Boiteux had used the compensated 
Jump sum tax for changes in price to deduce the result in a 
flemeral context, thus therrvelaim that (26) holds generally 


ms Olly true im thas tespect. 


ae: 





If L is fixed, i.¢. the etiect of tas seeouits Iie eseieee 


reallocation withanstiibe taxed sector only then: 


OL =<) 
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Py all 225.0) 27 
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meereit 1S sutficient for prices to be proportional to 
marginal costs in the same proportion. 

If the products concerned are of the Lerner types 
ieee. 'tinal’’ outputs in the sense that leisure is also a 
product) then L represents the whole economy which, in the 
short run, is indeed quite inelastic, then (27) 1S aneiaee 
Lerner's statement there in the case all “final™ goods can 
be taxed, it is only necessary to make price in the same 
Beaportion to its marginal cost. 

Baumol] and Bradford took the view that since it is not 
feasible to tax every "final" goods in the Lerner sense, 
then only final goods that are in market transactions should 
be considered. In this case it is true that prices being 
in the same proportion to marginal costs satisfy optimum 
Geme2tion only if resource reallocation occurs only within 
the taxed sector. 

Ramsey approached the problem ina different manner. He 
used the net utility function U(X, 5+-++5X)) which can be 
viewed as a social welfare function taking into account only 


of aggregate consumption (similar to Baumol, Bradford). 
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When theremms no profit cometraint, optimum outputs shou 


be vat a Jevel such that 


OU =O A 2a. oe 


Ox 


Let the optimum quantities by (ig oe The profit 


Semstraint would then be introduced through the required 


amount of revenue to be collected through tax. 
YL. 
RK woe we 
eat 


The tax optimization problem would be: 


MAW oe... 


subject to: 


R Sa a 
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Ramsey came up with the condition for tax optimization, 


assuming constant marginal utility of income so that 


Ys & 
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and thus the optimum condition: 
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Then (28) implies 





8X, = Ox at gt oy ee OG; 
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Wiech 1s sumilaxr to Baumol, Bradford and Boiteuxsconclusions. 
For the above results to remain true for Jarge change in 
Pomeumptionssdue to tax, it is sufficient that (29) remains 
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which implies that ise is linear in x's. 


Ramsey thus proposed a quadratic utility function in x's. 
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The optimum point when no revenue is collected would 


have to satisfy 
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When tax 7s 1s imposed then: 
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mee 1S linear ain x's, 

In this case the utility function is represented by 
hyper-ellipsoids indifferent surfaces with the center at 
(x; s=l,...,n) and the revenue levels by other hyper-ellips- 
oids with the center at (2X; ial eee ae 

Ramsey also considered the case where all commodities 


are independent and have their own supply and demand curves, 


L aS 


Aue - oes) ~ Flex) 


Then for small changes in demands, the optimum ad-valorem 








tax (where wp : Jer Gr ) should be such that 
Ln , a a (30) 
a i en! 4 
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where Ep and Pr are elasticities of supply and demand 
respectively, defined so that they are both positive. 

room (30), if any commodity 15 completely imelactuce 
either in demand or supply or both, then the whole revenue 
saould be collected on it. A result syates to other author's 
findings mentioned before. 

When all commodities have independent demands but are 


complete substitutes in supply, 
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ieee. Pr = Py. (Xr) 
ee 
49 Gr (5 Xs ) 
then (30) becomes 
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when the supply is inelastic (i.e. €-*” 9) then & “KS 2 oa 
all i and the ad valorem tax is the same for every good, 
as might be expected. 

Different approaches to the problem of resource alloca- 
tion in the public enterprise activities have been presented. 
We have seen that while the use of the Samuelson type of 
social welfare function as the objective function for the 
public sector is the most satisfying approach conceptually, 
1t makes the analysis much more involved and, unless lump 
sum tax 1S assumed to take care of the income distribution 
problem, the results cannot be reduced to a readily interpret- 
able form. To a lesser extent, the type of social welfare 
ftet1oOn that depends upon the aggregate consumption only 
helps to reduce the large number of variables involved. 
Furthermore, since this type of social welfare does not take 
into account individual consumption per se, it implies that 
marginal social welfare with respect to individual income is 
the same for all of them, irrespective of size. The analysis 
1s then much simpler and the results are more readily 


interpretable. For both approaches, the framework is smooth 
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Gontinuity and perfect divicibility. If anjindi7i-i) eee 
is involved then the analytical tool will have to be mathe- 
matical programming, in which case the objective function 
would have to be completely specified. This is a complex 
task and so far it does not appear feasible to do so. 

In contrast, the surplus concept allows the objective 
function to be expressed in terms of supply and demand 
functions which are intimately related to the activity under 
consideration. To make the most of this type of objective 
minction one will normally restrict the analysis to the 
enterprises concerned. This is tantamount to the Pesan or do 
that there be no externality between the enterprises and the 
economy external to them, otherwise the solution would only 
be the case of peop nae 

With regard to the objective function thus formulated, if 
it is anterpreted as a measure of social utility, then 
social consideration for the individual is neutral, at least 
within the sphere of the enterprises activities. On the other 
meer, if it 1S interpreted as “potential profit™ then it 
inherits the ambiguity of the compensation principle as a 
criterion for judging social welfare. Either way, this 
eipproach has helped to simplify the analysis a great deal. 
iagdivisibility in this case can be dealt with in a much 
Simpler manner. Essentially it involves the requirement that 
the extra benefit obtained be at least as large as the 
extra cost. Even in the case of a government project where 


Ho market tlameceaction Gxisis (e.g. 4 public good suchwas 
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defense), it makes the job of evaluating the project feasible 
in the form of cost-benefit analysis. Naturally, one would 
expect that, in this case, a lot more relevant aspects may 
not be quantifiable or assumed away and hence a lot more 
uncertainty is associated with the analysis. 

This is probably the reason why, despite Samuelson's 
view that the concept is "worse than useless", it is still 
a very popular tool, and with regard to feasibility, sometimes 
the only tool available. The Samuelson judgement is a little 
harsh because of his impatience with the fact that there is 
no hope that the strong assumptions required by the surplus 
concept can be completely satisfied, especially, the relevance 
of the concept to the ultimate requirement of the social 
welfare function. 

Most economists would agree that, provided the enterprises 
activities form only a small part of the total economy and 
that externalities if they exist are small then the surplus 
concept does reflect the approximate gain in the context of 
Mie approach™*outlook. 

We have seen ree re optimal conditions can only be 
peeved if there is no constraint whatsoever on public 
enterprises activities. In this case they would generally 
nave to operate on a deficit in view of the fact that most 
public enterprises activities normally exhibit increasing 
Mmerurn (e.e. public utility). Lo cover the Toes, fascrelon 
has been looked upon as a possible solution, but unless the 


tax 1s of the lump sum type or that every good can be taxed, 
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its imposition would distort the price system and Pareto 
conditions can no longer be achieved. Unfortunately, the 
two types of tax mentioned above are not feasible. 

The other alternative is to incorporate the profit 
Gemstraint in the analysis and hence the pricing policy is 
femmulated in a second best approach. The solutiom, as 
expected, would be prices different from marginal costs. 

This price system would satisfy the constraint and causes the 
otherwise optimal welfare to be reduced by theleast amount 
possible. Hence the terms “second best" or “quasi optimal" 
Meamo used to refer to this type of solution. 

There are other possible constraints such as capacity, 

a single price, an upper limit to prices, etc. They arise 
either due to some oto ee em practicalvdatftficuley 

melated to the activity itself or due to an attempt to 
translate certain government policy into constraints. With 
regard to the latter point, it may be worthwhile to study the 
possibility of formulating government policy into constraints 
and thus reduce the pressure on specifying the objective 
mimet.on. The Piece ae is to introduce these aspects 

into the objective function itself. Felstein (Ref. 24) 
formulated the population income distribution into the 
Seyective function, using the surplus concept, so that the 
resource allocation would be done with income distribution 
taken into account. Although what he did is still a very 
Simplistic representation of a social welfare function, the 


Tir teurcy in anterpreting the result 1S farely ebvieus. 
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In this respect, computer programming would seem to 
offer much more opportunity as an analytical tool not only 
because the objective functions and others can be much more 
easily formulated, not being restricted to the form that would 
allow calculus analysis possible, but also because of its 
speed, storage and flexibility that permit the handling of 
a large number of parameters and variables, and the effect 
of changes in parameters can be readily obtained and 


evaluated. 
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From parts III and IV, 1t 1s seen that subject to some 
Qualifications (no externalities, divisibilities, etc.) and 
mesmo profit constraint is imposed then the optimum pricing 
policy for the public enterprises is indeed operating at the 
point where equilibrium of supply and demand brings about 
Perce equal to marginal cost. 

If is seen that this policy is quite neutral toward 
meeome distribution. For social welfare functions that 
require income redistribution to obtain the grand optimun, 
analyses have been done assuming the lump sum tax for this 
purpose. 

Next, the rigid capacity constraint would result in 
price deviating from marginal cost. It has been shown that 
the optimum rigid capacity would be so as those demands 
constrained by the capacity limit would have to share the 
Saeacity cost. The extent of sharing depends on the corres- 
ponding demand elasticity. However, if the rigid capacity 
case 1s considered as the limit case of a fixed size opera- 
tion (short-run) then the analyses show that the results 
could still be considered as prices being equal to marginal 
SOst. 

Other constraints such as profit, single price, price 
Himit, ete., when applied unquestionably disturb the praice— 


marginal cost relationship. 
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It 1S important to emphasize that the analyses and their 


conclusions have been made assuming: 


Continuously differentiable indifrerent eurve ss 


Perfect divisibiality of plant sazevand commedimite-- 
- Continuous and known fixed demand and supply curves, 
= No joint production (to allow partial deriva tamed )- 

In other words, the analyses are static ones with the 
Givisibility assumption only approximately followed if the 
demand is large compared to plant sizes. The limiting case 
is in pure competition where the demand is so large (completely 
elastic) as to become a horizontal line, then indivisibility 
1s no longer a problem. 

It can be seen from the underlying assumptions that even 
if it is possible to operate under no constraint whatsoever, 
marginal cost pricing would still face a great deal of 
Pm@errculty in being carried out in practice. The indivisi- 
eety Of Capacity results in the “additional unit’ of 
Capacity to be able to bring about more than an “additional 
eet 6=6COL 6€OUtput. ‘Thus if the marginal cost concept is 
Beaeticed rigidly, ne cost of acquiring the “addi ticGimem 
mart | =6(OL capacity will not be taken into account, only the 
Operating cost would be considered instead. A way of facing 
this problem is to consider the product produced under 
different circumstances (when, where, how and even to whom 
they are produced) as being different products. For example 
the products produced at peak and off-peak periods are 


considered different, the fixed cost incurred by the 
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additional capacity, to satisfy peak demand period only, is 
considered as the cost involved in producing the product at 
peak period. Thus it is important to know enough about the 
Cost picture to allow proper cost allocation. 

The case of the by-product (joint production) makes it 
Bantacularly difficult for cost allocation, in the Sense 
that the partial derivative to evaluate marginal cost for 
product i requires all others to remain constant which 
cannot be satisfied in this situation. It will therefore 
be only possible to define the marginal cost for the combined 
out put (Xx. 5 ae Other considerations, based on market 
conditions, that 1s to say on the demand curves, must be 
resorted to for individual price determination. For 
example, consider aie Simple @ase of an activity to proeauce 
S resulting in two products W and M_ being available, 
where W = ks and M = KS. 


Assume independent demands for W and M with 
P, = P,(W) = Py (k)S) 
Py = Py (™) a Po(k,S) 
Rae cost incurred ie °~C(S)% 
Then using the surplus concept, the pricing problem 
would be formulated as: 
ks", ke s* 


Max. | (pdwepRdm) - C(Ss*) 


S15) 


Mine solution woul@ be: 


ky, tke hm = ac 


Thus pj and Ps can only be determined individually with 
the help of the demand curves. 

This case besides, perhaps the hardest thing about 
evaluating marginal cost is the problem of demand fluctuation 
with time. It forces the issue of long run planning, of 
predicting demand behavior which can only be done with some 
amount of uncertainty, which can be quite considerable, and 
hence uncertainty about the marginal cost. 

Other difficulties related to the determination of 
marginal cost were pointed out by Dessus (Ref. 25) such as 
the effect of the time element (e.g., the rate of output 
production) of the entrepreneurial decisions determining the 
pattern of the activity and hence the marginal cost. These 
points are relevant but not as strong as those previously 
mentioned, in the sense that they do not pose as much of a 
problem either because the effect may be weak or, as in 
the case of entrepreneurial decision, once it is made the 
effect is given and is no longer relevant to the determina- 
tion of marginal cost. 

All this ws of course 2n“agdition to thesextemiadat, 
problem. By this is meant not only the externality on the 
economy outside the enterprises activities, but also the 
Pexternality’ due to the way allocation of fixed costgen 


"different products", say peak demand product. For example 
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in electric power supply if extra transmission line is used 
because of heavy load requirement then marginal transmission 
Gost 1S reduced for all, but thewsfixed cost of the trans- 
mission line would be carried only by peak load demand. This 
fact results in some form of subsidy. 

Baether difficultysrelatedsto marginelweost Padieaimewa 
encountered in the development of a tariff structure. As 
would be expected, the main source of difficulty is in 
mexed cost allocation. 

It has been mentioned previously that fixed cost is 
Pewee with discriminating “the product". Economically, the 
output of an enterprise can be considered as composed of 
many different products with different cost functions. Hence 
ime crucial part of “siege Gost Pricing 15 in beingeapie 
@empaelate to the share in the fixed cost to “the products”. 
Of course the proportional cost (or operating cost) may also 
Change with “different products" but this fact presents no 
problem due to its unambiguous way qi occuring ( except ses 
the joint-product situation mentioned above). 

This flee arn eren ot “the products fifi car i recmre 
Mae detail, would result in an extremely complex tariff 
structure necessary to determine the prices for an enormous 
number of products resulting from all possible combinations 
Sf time, places, product characteristics, customers, eee 
only needs to think of the cost involved in establishing 
ties tarigffi structure, assuming iat as possible tomdo -commee 


realize that the procedure is forbidden. In practice, one 
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has to look for a way of simplifying ts comple facia, 
investigating the possibility of using a limited number of 
Parameters to reflect the occurrence of cost. It is 
important, in this case, to be able to distinguish between 
the essential parameters, which will appear explicitly in 
the tariff, and the secondary parameters whose influence 
will be lumped together in an averaging process. Boiteux 
and Stasi (Ref. 26) have stressed the necessity to allow for 
the special cases where the secondary parameters can have 
an essential role because of the unusual characteristics 
mowoived, Thus to quote them, "...after studying tariffs 
which are valid for the majority of normal customers, some 
of the averaging (equalization) will have to be re-examined. 
Special tariff AS wenmieenees will have to be made for excep- 
@eenal customers." 

im the "Tariff Vert", developed for Electw@icite de France 
(EDF), the energy has been differentiated based on regions, 
seasons, times of day and the voltages at which the energy 
is supplied. 

As far as fixed cost 1s concerned, in the case of EDF 
as discussed by Boiteux (Ref. 26, 27), it is determined in 
its relevance to three zones: the collective, semi-individ- 
ual and individual zones. 

1. Capacity in the individual zone is directly deter- 
mined by the personal peak of the customer and hence the 


individual should pay the entire charge. 
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2. In the semi.-individual zone, the capacity depends on 
the uncertain behavior of each individual sharing it. This 
uncertainty is considered in two aspects: 

“~The andavadualivariabadasty 1 n consumption , 
- The rehation of this warbability 2 the collective 
peak period, 

Largerecapacity wall have to be acquared to support 
larger variability in consumption, this requirement being 
more iaaelly the greater if the increase in consumption 
coincides with the collective peak period. Furthermore, 
large maximum power demands are relatively less irregular 
than small demands. 

In view of the above observations, and the feasibility 
meacen, “st is ee Haas to differentiate the fixed charge 
according to the level of the contracted power demand, and a 
degression of the rate of fixed charge as a function of 
power demand has to be decided upon, 

Thus the power contracted for at the peak is invoiced at 
mie rate, and the possible supplements contracted for in 
the sequence of taxiff positions remains (ranked in the 
order of Full Use Hours in Winter, Full Use Hours in Summer, 
Slack Hours in Winter, Slack Hours in Summer) at progressively 
lower rate. 

3. In the collective zone, the law of large number 
takes its effect and averages out individual irregularities. 
Thus the capacity is essentially determined by the average 


consumption by the customers at the time of the collective 
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peak. The related parameter is thus, not the contracted 
power demand but the energy demand. Thus the fixed cost in 
this zone is converted to energy cost. 

it 1s also important™to consider the shifting eLecer 
ewe to differential energy pricing. “Et should be so as to 
flatten the upper level of the demand at the capacity. In 
myer case of EDF, a tariff structure»swith threewshourly 
BesttiOns 1S Capable of providing a fair approximation to 
the theoretical ee oe They are namely: the Peak KWH in 
Winter, the Full Use KWH in Winter and the Full Use KWH in 
Summer. 

it 1s thus clearly anseffort to constmuct the tuujeseqer 
[met ion for the "different products". It illustrates the 
point that fixed mais enter into production functions in 
different ways as related to the consumer, his pattern of 
power demand and his pattern of energy consumption. It also 
Shows that the level of detail of cost analysis has to be 
limited somewhere for feasibility, and at that point an 
average process (referred to as equalization by French 
authors) is used to oe ale the approximation. 

Wemhave seen that cvensif 11 Ge specsci blew ion price 
Products according to their marginaleeosts, thespractice has 
perot of anherent difficulties (dynamic nature, andivmeapal— 
mty, externality, joint product) as wells these due wo 
feasibility considerations (the desirability of a well- 
Stable price system, of a simple and comprehensive tariff 


structure) which result in the price system being essentially 





an approximation of the true one. In reality emarqinageosct 
for public enterprises generally incurs a deficit. With 
regard to this problem, many approaches have been suggested. 
One is to recover the deficit by collecting taxes but, as 
Was been pointed out, feasible tax measures will resud¢ am a 
Gistortion of the price system which removes any justifica- 
fron Wn pricing according to marginal cost. Another approach 
Meto attempt “customer-discrimination” according to theirs 
willingness to pay for the subjective value of service, but 
this would result in misjudgement on the part of the consum- 
Metswith respect to resource allocation since the praices 
they are faced with are generally not true social marginal 
feet Still another approach is the “second=-best™ which 
recognizes the oe of .a deficit asakcon st ramgmteand 
finds out how price should deviate from marginal cost so as 
to diminish the social welfare by the least amount. It is 
Clear that all these approaches result in loss of welfare; 
which one is better cannot be determined until the welfare 
mminetion is completely specified. 

One argument for ene “second best'' approach is that it 
Peavides a better criterion to guide and evaluate the 
Setivety in its capability of selfi-swpporting and allows some 
degree of autonomy. Furthermore, tax collection generally 
tends to arouse opposition due to ats psychological ampliuca- 
tion and thus may be politically undesirable. 

Other factors that generally cause prices to be different 


TroOMmemaraginal costs are those consi@desations Whikebmeme 7°. 
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political and social natures. These are essential in any 
social function and generally result in some group of i7e 
viduals being subsidized. 

In summary, as long as economic efficiency, in the sense 
that the aggregate production be on the society production 
forntier, is the only consideration in social welfare, 
marginal cost pricing will lead to an optimum solution. But 
this implies the acceptance of the present income distribu- 
tion. When political and sociological factors are also taken 
into account, which generally require income redistribution. 
In this case, if lump sum or all final goods taxes cannot be 
applied, then the income redistribution can only be done at 
the expense of economic efficiency and therefore the relative 
weights of these eee must be considered on the decision 
Stethis type. 

Even if the condition is favorable toward marginal cost 
feng, Mam practice it is difficult to imagine the marginal 
cost rule being followed by everyone. This is due to the 
problems of cost awareness or self-interest and other prac- 
les) difficulties already discussed. In this case marginal 
cost pricing is only an attempt to sub-optimize. Within 
this context, a good pricing policy can only be the result 
of careful investment planning for the long run so as to be 
able to deal with the dynamic characteristics of demand and 
wae problem of indivisibility. It a6 not an easy Testor 
depends very much on each particular activity with its own 


Peculiarid¢y and economic characteristics. Any attempemvo 
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generalize a specific tariff structure for ala activa. 
is bound to be either oversimplified or irrelevant in some 
aspects. The result would be resource misallocation. 

It 1s emphasized again that with respect to marginal 
cost pricing, the key word is economic efficiency. In the 
ultimate evaluation of welfare when more than just economic 
maetors are taken into account, marginal cost pricing cannot 
guarantee an optimum solution unless income redistribution 
can be carried out in a manner independent of economic 
consideration by the special types of tax mentioned. Beyond 
mis, Nothing can be said about any pricing policy. 

As a general rule, however, marginal cost pricing can 
serve as a useful guidance under circumstances where the 
question of aepWene Gl tem, predominates. When this is 
not the case, it is still a good idea to construct the 
marginal cost component, and thus account for the economic 
efficiency, as far as feasibility allows, while the other 
component in the price structure is to reflect factors such 
meepolitics, government planning policy, sociology and a 


moet of others. 
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